Introduction: Gender perspectives are gradually generating great interest in health matters. Hypertension is one illness where gender considerations are important. Advancements in knowledge of pathophysiology help in better understanding of diseases and improvements in treatment. Pre-menstrual syndrome has been reported to make hypertension less responsive to treatment. This work was therefore done to see if premenstrual syndrome contributed in some way to hypertension in women. Methodology: All female hypertensives consulting the author in a private specialized hypertension clinic were questioned using the University of Carlifornia at San Diego criteria with a view to determining if they suffered from pre-menstrual syndrome. The control status was also considered for each patient. Females who consulted over the same period and were not hypertensive served as controls. Result: Pre-menstrual syndrome was found to occur more in hypertensive women than normotensive controls; to a statistically significant extent (p < 0.05). Control tended to be poorer in hypertensives with pre-menstrual syndrome than those without. The difference however did not achieve statistical significance. Discussion: There is controversy surrounding the aetiology of pre-menstrual syndrome. However, each of the models albeit inconsistent is capable of initiating and sustaining hypertension. The result here shows that in women it is likely to be one of the many factors that could produce hypertension in those predisposed. Conclusion: Pre-menstrual syndrome should arouse suspicion of future hypertension, and should be sought in all female hypertensives. Its presence should evoke deliberate action to improve outcome or remove the need for pharmacotherapy, at least for some time.
Introduction
Gender perspectives in health have continued to generate a lot of interest to the public in general and the medical profession in particular [1] . Hypertension is one such area where gender determines incidence, pathophysiology, treatment and sequelae [2] . Worldwide, optimal control of hypertension is still lagging behind expectation [3] . It is this background that has given rise to advanced studies in pathophysiologic mechanisms of hypertension. The result is increasing understanding of the role played by certain humoral factors (endothelins, natriuretic peptides, adrenomedullins and leptins) in the development of arterial hypertension [4] . Pre-menstrual syndrome (PMS) is a phenomenon which though recognized for decades, has only recently started to attract interest [5] . It occurs worldwide with varying frequencies, the highest being among Nigerian and Turkish women [6] . Even though all aetiological models, inconsistent as they are, are capable of initiating or sustaining arterial hypertension; no clear association between them has been established.
Some time ago, one encountered some women whose hypertension proved difficult to control until their underlying PMS was identified and treated [7] . Experience with them revealed that once PMS was identified and addressed, quality of life improved, and antihypertensive requirement drastically fell. This benefit can only accrue, if history of PMS is sought in hypertensive women. The question then arises as to the role of PMS in female hypertension. Is it a contributory factor or just a state which when co-existent, makes the treatment of hypertension difficult? The aim of the study was to see if there was any relationship between PMS and arterial hypertension in women, for which one enquired from all female hypertensives attending his private specialist clinic, features consistent with PMS. It is hoped that the findings of this work, preliminary as it would seem, will be capable of shedding some light on this largely uncharted path.
Methodology
All patients consulting the author in his private specialist clinic for various chronic diseases are given follow-up appointments. This usually ranges from 2 to 12 weeks. It was therefore possible to see all female clients within a 12 week period. Therefore from mid September to mid December, 2004, all female hypertensives consulting the author were asked questions aimed at diagnosing PMS. These were patients whose blood pressures were consistently above 140/90 mm Hg or who were receiving anti-hypertensive medication (without complications like congestive heart failure, cerebrovascular accident and chronic renal failure, or associated diabetes and other endocrinopathies). The interview took place in the clinic setting as part of the consultation encounter, lasting on the average for 20 minutes in each case. Patients were made comfortable as usual and informed that their co-operation would be required in answering questions related to their menstruation; and that they were at liberty to refuse should they feel as such. They were re-assured that refusal to respond would not affect usual care. Informed consent was then requested and given in all instances; and the protocol was approved by the hospital's ethics committee. The University of Carlifornia at San Diego criteria for diagnosis were used. This is one of the criteria recommended by the American College of Obstetrics and Gynaecology [8] . The author put the question thus: "In the last 3 menstrual cycles, do you remember consistently having any of these affective (depression, angry out-burst, irritability, anxiety, confusion, withdrawal) or somatic (breast tenderness, abdominal bloating, headache, leg swelling) symptoms starting about 5 days before menses; and disappearing after menstruation". This usually came after the routine consultation.
At least one of a group of affective and somatic symptoms over 5 days before menses in three previous cycles is considered diagnostic of PMS. These are expected to disappear after menstruation up till mid cycle.
To serve as control, all females who consulted the author over the same period for minor ailments or chronic diseases without hypertension were asked the same questions after similar explanation and consent request. Data collected included age, presence or absence of PMS, and if hypertensive, state of control.
Controlled blood pressure was taken as blood pressure < 140/90 mm Hg. To avoid memory lapses, information from women who were post menopausal were not analysed.
Since data (except age) were categorical, chi square test was used to determine statistical significance. The level was set at p < 0.05.
Results
There were 88 hypertensives and 33 controls. Of the 88 hypertensives, 40 were menopausal. These were not analysed further. The age of the hypertensive pre-menopausal patients ranged from 21 to 51 years; with a mean of 39.8 ± 1.01 (SEM). For the control group, the age ranged from 17 to 45 years; with a mean of 31.4 ± 1.33 (SEM). Of the 48 pre-menopausal hypertensive women, 31 gave answers diagnostic of PMS while 17 did not. Of the 33 non hypertensive controls, 13 gave answers diagnostic of PMS while 20 did not. Table 1 shows a 2 × 2 contingency table analyzing the difference. It shows that PMS was more frequent to a statistically significant extent in hypertensives compared to controls.
Deriving from the reported experience that control of hypertension was more difficult in hypertensive PMS patients if the PMS was not considered, one decided to see how many of those who despite treatment remained uncontrolled, had PMS. The 2 × 2 contingency table of analysis for this is shown in Table 2 . There was a tendency for those with (PMS) to be poorly controlled despite treatment. This however did not reach statistical significance.
Discussion
Pre-menstrual syndrome is defined as a cyclical disorder involving behavioral, emotional and physical symptoms during the pre-menstrual phase of the menstrual cycle [9] . It is said to affect several women, and is characterized by a cyclic recurrence of symptoms during the luteal phase of the menstrual cycle [10] . In about 2% -13%, the symptoms are disabling and incapacitating; and in some instances may meet the criteria for diagnosis of pre-menstrual dysphoric disorder (PMDD) [11] . In those with severe symptoms enough to interfere life style and work, the cyclical nature may make it easy to diagnose. In those in whom it is mild however, it may require deliberate focused questioning to unravel it.
This work has shown an association of hypertension with PMS beyond that explainable by chance hence making the hypothesis plausible. We had shown in a different work that though not up to hypertensive levels, the blood pressure of young women significantly rose in the second half of the luteal phase more in those with PMS [12] . This would not be a surprise going by the various aetiological models of PMS. If it is increased perception of mental stress as posited by Rasheed et al. [9] , stress by increasing sympathetic autonomic activity can raise blood pressure. The high sympathetic autonomic activity causes increased secretion of aldosterone from the adrenal medulla as well as causing increased production of Angiotensin II by the activated rennin-angiotensin system [13] . If it borders on depression according to Hallman [14] , the metabolic consequences therefrom are known to cause a rise in blood pressure [15] . There is hypercortisolaemia in depression [16] which is known to be associated with hypertension, and may be why depression has been found to be predictive of later hypertension [17] . Also sleep quality has been shown to vary with the menstrual cycle, being worse in the second half Chi square = 5.00, d.f. = 1, p = 0.025 (statistically significant). Chi square = 0.06, d.f. = 1, p = 0.81 (not statistically significant).
of the luteal phase, in normal women as well as those with either PMS or the extreme form known as PMDD [18] . This sleep quality disruption is however worse in PMS/PMDD women especially in the second segment of the luteal phase of the menstrual cycle [19] . Disrupted sleep by its effect on the neuroendocrine stress system increases autonomic function and reactivity to stress. Acutely (with each second segment of the menstrual luteal phase) and chronically (with recurrence in each menstrual cycle), this results in several diseases linked with stress; a major one of which is hypertension [20] . The hormonal [21] and fluid retention [22] models, are all capable of initiating and sustaining hypertension. Where a combination of these are at play, it would all go to make the association of PMS and arterial hypertension with this hypothesis more plausible. Initially the blood pressure elevation may be cyclical as the features are confined to the luteal phase of the menstrual cycle. Later it may be possible for the elevation to be sustained through the agency of the kidney. The kidney has been shown to be capable to maintaining apart from generating a hypertensive state [23] . Again the increased blood pressure variability found to be more in the female gender [24] (probably related to changes occasioned by the menstrual cycle) can by increased arterial stiffness and endothelial dysfunction give rise to sustained hypertension [25] .
Given the foregoing, it would not be out of place to ascribe a contributory role to PMS in the pathogenesis of arterial hypertension. Where response to regular anti-hypertensive therapy in women is poor, looking for PMS and addressing it both pharmacologically and by life style modification may prove helpful. That means also that just like it is traditional to enquire about oral contraceptive use in females, especially with a history of hypertension; enquiring about features of PMS in females with hypertension should become routine. As a primary prevention, women who show evidence of PMS should be availed of treatment to delay or prevent the development of hypertension. It would appear therefore that from the female gender perspective, PMS could be one of those innovative concepts of hypertension. Innovative concepts in the opinion of Frohlich [26] , would improve the understanding and management of the disease.
Conclusion
This work can at best be considered preliminary, as it is limited by a small sample size. Also its cross-sectional nature means that a cause and effect relationship cannot be conclusively made. A longitudinal prospective follow up study of women with or without PMS to see how more commonly those with PMS develop arterial hypertension in comparison with those without PMS will be more conclusive. That would be the way to go in testing this hypothesis, albeit plausible.
